Context. Large surveys as the Sloan Digital Sky Survey have made available large amounts of spectroscopic and photometric data of galaxies, providing important information for the study of galaxy evolution in dense environments. Aims. We have selected a sample of 88 nearby (z < 0.1) galaxy clusters from the SDSS-DR4 with redshift information for the cluster members. In particular, we focus our results on the galaxy morphological distribution, the velocity dispersion profiles, and the fraction of blue galaxies in clusters. Methods. Cluster membership was determined using the available velocity information. We have derived global properties for each cluster, such as their mean recessional velocity, velocity dispersion, and virial radii. Cluster galaxies have been grouped in two families according to their u − r colours. Results. The total sample consists of 10865 galaxies. As expected, the highest fraction of galaxies (62%) turned to be early-type (red) ones, being located at smaller distances from the cluster centre and showing lower velocity dispersions than late-type (blue) ones. The brightest cluster galaxies are located in the innermost regions and show the smallest velocity dispersions. Early-type galaxies also show constant velocity dispersion profiles inside the virial radius and a mild decline in the outermost regions. In contrast, late-type galaxies show always decreasing velocity dispersions profiles. No correlation has been found between the fraction of blue galaxies and cluster global properties,such as cluster velocity dispersion and galaxy concentration. In contrast, we found correlation between the X-ray luminosity and the fraction of blue galaxies. Conclusions. These results indicate that early-and late-type galaxies may have had different evolution. Thus, blue galaxies are located in more anisotropic and radial orbits than early-type ones. Their star formation seems to be independent of the cluster global properties in low mass clusters, but not for the most massive ones. We consider that it is unlikely that the whole blue population consists of recent arrivals to the cluster. These observational results suggest that the global environment could be important for driving the evolution of galaxies in the most massive cluster (σ > 800 km s −1 ). However, the local environment could play a key role in galaxy evolution for low mass clusters.
Introduction
The large amount of spectroscopic and photometric data obtained during the last years by surveys such as the Sloan Digital Sky Survey (SDSS; York et al. 2000) or the 2dF Galaxy Redshift Survey (2dFGRS; Colless et al. 2001 ) have opened a new horizon for the study of galaxy evolution, and in particular in the study of galaxy clusters. It is well known that the environment plays an important role in the evolution of galaxies, and it is one of the keys that a good galaxy evolution theory should address. There are several physical mechanisms, not present in the field, which can dramatically transform galaxies in high density environments. Galaxies in clusters can evolve due to, e.g., dynamical friction, which can slow down the more massive galaxies, circularise their orbits and enhance their merger rate (den Hartog & Katgert 1996; Mamon 1992) .
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Interactions with other galaxies and with the cluster gravitational potential can disrupt the outermost regions of the galaxies and produce galaxy morphological transformations from late-to early-types (Moore et al. 1996) , or even change massive galaxies into dwarf ones (Mastropietro et al. 2005) . Swept of cold gas produced by ram pressure stripping (Gunn & Gott 1972 ; Quilis et al. 2000) or swept of the hot gas reservoirs (Bekki et al. 2002) can alter the star formation rate (SFR) of galaxies in clusters. But it is still a matter of debate which of these mechanisms is the main responsible of the galaxy evolution in galaxy clusters (see Goto 2005) . Nevertheless, it is clear that all of these mechanisms transform galaxies from late-to early-types, and can produce the different segregations observed in galaxy clusters.
One of the first segregations discovered in galaxy clusters was the morphological one. The first evidences of such segregation date from Curtis (1918) and Hubble & Humason (1931) , and was quantified by Oemler (1974) and Melnick & Sargent (1977) . In a thorough work, Dressler (1980) analysed a sample of 55 nearby galaxy clusters, containing over 6000 galaxies, and observed that elliptical and S0 galaxies represent the largest fraction of galaxies located in the innermost and denser regions of galaxy clusters. In contrast, the outskirts of the clusters were dominated by spiral galaxies. In more distant clusters the fraction of E galaxies is as large or larger than in low-redshift clusters, but the S0 fraction is smaller (Dressler et al. 1997; Fasano et al. 2000) . This has been interpreted as an evolution with redshift, being late-type galaxies transformed into earlytype ones. Segregations in velocity space have also been observed in galaxy clusters. Early observations found that E and S0 galaxies showed smaller velocity dispersions than spirals and irregulars (Tammann 1972; Melnick & Sargent 1977; Moss & Dickens 1977) . This has also been confirmed by other authors during the last two decades (Sodre et al. 1989; Biviano et al. 1992; Andreon et al. 1996; Stein 1997) . The data from the ENACS survey (Katgert et al. 1998 ) produced a large sample of galaxies with spectroscopic redshifts and shed more light to this problem. Thus, Adami et al. (1998) studied a sample of 2000 galaxies, confirming early findings that the velocity dispersion of galaxies increases along the Hubble sequence: E/S0 galaxies show smaller velocity dispersions than early-and late-type spirals. This segregation was also observed in the velocity dispersion profiles (VDPs): late-type galaxies have decreasing VDPs, while E, S0 and early spirals show almost flat VDPs . The different kinematics shown by the different types of galaxies was analysed in more detail by who found that the velocity segregation of the different Hubble types is due to differences in orbits. Thus, early-type spirals have isotropic orbits, while late-type ones are located in more anisotropic orbits. The observed morphological and velocity segregation in clusters have been usually used to conclude that late-type spiral galaxies in clusters are recent arrivals to the cluster potential (Stein 1997; Adami et al. 1998) .
Star formation in galaxies is also affected by the environment. Butcher & Oemler (1984) found that the fraction of blue galaxies, f b , in clusters is smaller than in the field and evolves with redshift: more distant clusters show larger values of f b . This trend was interpreted as an evolutionary effect of the SFR in galaxy clusters. But the significant increase of new data has made it clear that the Butcher-Oemler effect is not only an evolutionary trend. A large scatter in the values of f b has been observed in narrow redshift ranges (Smail et al. 1998; Margoniner & de Carvalho 2000; Goto et al. 2003) , which suggests that the variation of f b is influenced by environmental effects. In the past, many authors have tried to find correlations of f b with cluster properties, such as X-ray luminosity (Andreon & Ettori 1999; Smail et al. 1998; Fairley et al. 2002) (Metevier et al. 2000) or cluster velocity dispersion (De Propris et al. 2004 ). Some of these works found correlations between f b and the cluster environment while others did not, being such connection still a matter of debate. However, these works were usually done using small and heterogeneous cluster samples (but see e.g., De Propris et al. 2004 ).
Environmental effects have also been invoked in order to explain the differences between the photometrical components of cluster and field spiral galaxies. Thus, it has been observed that the scale-lengths of the disks of spiral galaxies in the Coma cluster are smaller than those of similar galaxies in the field (Gutiérrez et al. 2004; Aguerri et al. 2004) . Interactions between galaxies or with the cluster potential can disrupt the disks of spiral galaxies in clusters. They can be strong enough for transforming bright late-type spiral galaxies in dwarfs (Aguerri et al. 2005a ). The disrupted material would be part of the intracluster light already detected in some nearby galaxy clusters (Arnaboldi et al. 2002; Arnaboldi et al. 2004 ; Aguerri et al. 2005b ) and galaxy groups (Castro-Rodríguez et al. 2003; Aguerri et al. 2006 ).
The observational results summarised before illustrate the important role played by environment in galaxy evolution. They also indicate that late-type and early-type galaxies in clusters are two different families of objects with different properties, which points to different origins or evolution. Nevertheless, the main mechanisms responsible of this different evolution still remain unknown. In the present paper, we study one of the largest and more homogeneous galaxy cluster sample available in the literature. We have obtained the cluster membership, mean velocity, velocity dispersion, virial radius and positions for a sample of 88 clusters located at z < 0.1. We have investigated the main properties of a large sample of early (red) and late (blue) types of galaxies, such as their location within the cluster, their mean velocity dispersion, their VDPs, the L X − σ relation, and the fraction of blue galaxies for each cluster. This work provides important information about the properties of galaxies in nearby clusters, which will be useful in order to put constraints on cosmological models of cluster formation. This is the first paper of a series in which we will analyse the properties of the dwarf galaxy population (Sánchez-Janssen et al. in preparation), substructure in galaxy clusters (Aguerri et al. in preparation) , and composite luminosity function of galaxy clusters (Sánchez-Janssen et al., in preparation).
The paper is organised as follows. Section 2 shows the discussion about the galaxy cluster sample. The cluster membership and cluster global parameters are presented in Section 3. The results obtained about the morphological segregation, velocity dispersion profiles, L X − σ relation, and the fraction of blue galaxies are given in Sections 4, 5, 6 and 7, respectively. The discussion and conclusions are presented in Sections 8 and 9, respectively. Throughout this work we have used the cosmological parameters:
Galaxy cluster Sample
We have used photometric and spectroscopic data of objects classified as galaxies from the SDSS-DR4, an imaging and spectroscopic survey of a large area in the sky (York et al. 2000) . The imaging survey was carried out through five broad-band filters, ugriz, spanning the range from 3000 to 10000 Å, reaching a limiting r-band magnitude ≈ 22.2 with 95% completeness, and covering an area of 6670 deg 2 (Adelman-McCarthy et al. 2006) . A series of pipelines process the imaging data and perfom the astrometric calibration (Pier et al. 2003) , the photometric reduction (Lupton et al. 2002) and the photometric calibration (Hogg et al. 2001) . Objects brighter than m r = 17.77 were selected as possible targets for the spectroscopic survey, covering an area of 4783 deg 2 of the sky for the DR4. The spectroscopic data were obtained with optical fibers with a diameter of 3 ′′ at the focal plane, resulting in an spectral covering in the wavelength range 3800-9200 Å with a resolution of λ/∆λ ≈ 2000.
Our sample consists of all clusters with known redshift at z < 0.1 from the catalogues of Abell et al. (1989) , Zwicky et al. (1961) , Böhringer et al.(2000) and Voges et al. (1999) that have been mapped by the SDSS-DR4. We downloaded only those galaxies located within a radius of 4.5 Mpc around the centres of the galaxy clusters. Only those clusters with more than 30 galaxies with spectroscopic data in the searching radius were considered, resulting in a sample formed by 240 clusters following the previous criteria. The SDSS-DR4 spectroscopic galaxy target selection was done by an automatic algorithm (see Strauss et al. 2002) . The main galaxy sample consists of galaxies with r-band Petrosian magnitudes brighter than 17.77 and r-band Petrosian half-light surface brightness brighter than 24.5 mag arcsec −2 . The completeness of this sample is high, exceeding 99% (see Strauss et al. 2002) . However, some of the selected spectroscopic targets were not observed at the end. This incompleteness has several causes, including the fact that two spectroscopic fibers cannot be placed closer than 55 ′′ on a given plate, possible gaps between the plates, fibers that fall out of their holes, and so on. According to these reasons, we expect that the incompleteness of the spectroscopic data will be more important for bright galaxies in high density environments such as galaxy clusters. Figure 1 shows the mean completeness 1 of the SDSS-DR4 spectroscopic data as a function of the r-band magnitude for the selected galaxies, where a fast increment towards faint magnitudes can be observed. In order to avoid possible effects on the results due to this effect, we have completed the spectroscopic SDSS-DR4 observations with the data available at the Nasa Extragalactic Database (NED). Figure 1 also shows the mean completeness as a function of r-band magnitude after the spectroscopic data from NED were included in the sample. Notice that the new mean completeness is almost constant (≈ 85%) for all magnitudes brighter than m r = 17.77. We have made a second selection of the clusters by considering only those from our original list with completeness larger than 70% for galaxies brighter than 17.77 in the r-band. 
Cluster Membership
Clusters properties such as the mean cluster velocity, the velocity dispersion, the cluster centre or the virial radius can be significantly affected by projection effects. Several methods have been developed during decades in order to obtain reliable galaxy cluster membership and avoid the presence of interlopers. They can be classified in two families. First, those algorithms that use only the information in the velocity space, e.g. 3σ-clipping techniques (Yahil & Vidal 1977) , gapping procedures (Beers et al. 1990; Zabludoff et al. 1990, hereafter ZHG algorithm) or the KMM algorithm (Ashman et al. 1994) . The other family corresponds to those algorithms which use information of both position and velocity, such as the methods designed by Fadda et al. (1996) , den Hartog & Katgert (1996) , or Rines et al. (2003) .
The cluster membership in our sample was obtained using a combination of two algorithms. A first rough cluster membership determination was obtained using the ZHG algorithm, which in a second step was then refined using the KMM algorithm. The ZHG algorithm is a typical gapping procedure which determines the cluster membership by the exclusion of those galaxies located at more than a certain velocity distance (∆v) from the nearest galaxy in the velocity space. Then, the mean velocity (v m ) and velocity dispersion (σ) of the remaining galaxies are calculated. After sorting objects with velocities greater than v m , any galaxy separated in velocity more than σ from the previous one is classified as non member. The same is done for those galaxies with velocities less than v m . The process is repeated several times and finally the mean cluster velocity (v c ) and the cluster velocity dispersion (σ c ) are obtained. Zabludoff et al. (1990) pointed out that this method lacks statistical rigour and tends to give overestimated values of σ c . One of the disadvantages of this method is that the results obtained strongly depend on the chosen value of ∆v. Large values of ∆v imply that a large fraction of interlopers are identified as cluster members. On the contrary, small values of ∆v result in the lost of cluster galaxies. We have investigated the variation of σ c for different values of ∆v, obtaining that ∆v=500 km s −1 is an appropriate value for our clusters. This method has also the advantage that has an easy implementation and does not require too much computational time. Recently, it has been used in works involving a large number of clusters, such as those from the 2dFGRS (De Propris et al. 2003) . The ZHG algorithm splits the velocity histograms in different galaxy groups, being one of them located at the catalogued redshift of the cluster. That group was taken and analysed in more detail with the KMM algorithm. In the few cases where there was no galaxy group located at the catalogued redshift we identified the most significant groups having z < 0.1 as the cluster itself.
The KMM algorithm (Ashman et al. 1994) estimates the statistical significance of bi-modality in a dataset. We have run it to the group of galaxies given by the ZHG algorithm which contains the catalogued redshift of the cluster. The KMM algorithm gives us the compatibility of the velocity distribution of such group of galaxies with a single or multiple Gaussian distribution. We considered three different cases which are summarised in Fig. 2: -Single cluster: the velocity distribution of the galaxies is compatible with a single Gaussian, e.g. Abell 757. -Cluster with substructure: the velocity distribution is compatible with multiple groups. We identified the cluster as the group with the largest number of galaxies plus those groups which mean velocities lie within 3σ from the mean velocity of the largest one 2 , e.g. Abell 1003. -Cluster with contamination: the velocity distribution is compatible with the presence of several groups, but the mean velocities of the smaller groups deviate more than 3σ from the most populated one, which we identify as the cluster itself, e.g. Abell 168 .
We have explored the differences in the values of v c and σ c if we consider as interlopers those groups of galaxies located at a velocity distance larger than 1σ or 3σ from the mean velocity of the main galaxy group. We obtained that the differences in v c and σ c in 90% of the clusters are less than 20%. The remaining 10% of the clusters are those with significant structure in the velocity distribution, being most of them more than one cluster along the line of sight. Thus, we have adopted 3σ as the default except for those clusters with significant differences between 1σ and 3σ, for which we have measured the mean velocity and velocity dispersion of the cluster adopting the criteria of 1σ. Through all of this process, the determination of v c and σ c was done using the biweight robust estimator of Beers et al. (1990) .
Cluster global parameters
Once the cluster membership was determined, we obtained the global parameters of each cluster, i.e., mean velocity (v c ), velocity dispersion (σ c ), cluster centre, and the radius r 200 . All of these parameters were computed using only the cluster members. The determination of the cluster centre is important in order to accurately compute the other parameters of the clusters. The centre of the cluster is determined by the potential well, which can be traced by the position of the peak of the X-ray luminosity of the cluster. That peak was considered as the centre of those clusters from our sample with X-ray measurements in the literature. Unfortunately, not all the clusters from the sample have X-ray data. In that case, the centre of these clusters was determined by the peak of the galaxy surface density 3 . For those clusters with X-ray data we have compared the centres given by the peaks of X-ray luminosity and galaxy surface density, obtaining a mean difference of 150 kpc.
Analytic models (Gott 1972 ) and simulations (Cole & Lacey 1996) indicate that the virialized mass of clusters is generally contained inside the surface where the mean inner density is 200ρ c , where ρ c is the critical density of the Universe. The radius of that surface is called r 200 . We have computed the r 200 for our clusters using the same approximation as Carlberg et al. (1997) :
where H(z c ) is the Hubble constant at the cluster redshift z c .
The previous global parameters of the clusters (v c , σ c , r 200 and centre) were obtained as described above but in a recurrent way. In a first step, they where determined using all cluster member galaxies around 4.5 Mpc from the centre of the cluster. After this step we recalculated the parameters using only those galaxies located inside r 200 . The method was repeated several times until the difference in the parameters obtained in two consecutive steps was less than 5%. Three or four iterations were usually enough for reaching the convergence. In order to obtain reliable parameters of the clusters, those with less than 15 galaxies within r 200 were removed from our list. This results in a final sample formed by 110 nearby galaxy clusters. Table 1 shows the sample of galaxy clusters and their global parameters. The columns of Table 1 represent: (1) galaxy cluster name, (2, 3) cluster centres (α (J2000), δ (J2000)), (4) mean radial velocity, (5) cluster velocity dispersion, (6) r 200 radius, (7) number of galaxies within r 200 , and (8) spectroscopic completeness.
For 6 clusters (Abell 1003, Abell 1032, Abell 1459, Abell 2023, Abell 2241 and ZwCl1316.4-0044) large differences in the mean recessional velocity have been found between the values given in Table 2 and those from NED. These are the clusters with no significant galaxy group at the catalogued redshift (see Section 3).
In order to consider the possible influence of neighbouring clusters on the global properties of the sample we searched in the surroundings of each cluster for the presence of companions. Following Biviano & Girardi (2003) , we have considered that two clusters, i and j, are in interaction when:
where R i, j is the projected distance between the centres of the clusters and v i, j , σ i, j , r 200,i, j their respective mean velocities, velocity dispersions and r 200 . We found 16 couples of clusters in interaction according to the previous criteria. The remaining sample (88 clusters) followed the isolation criteria, and will be used in the analysis presented in the following sections. Figure  3 shows the sky distribution of the cluster members and the galaxy velocities as a function of clustercentric distance for a sample of 8 clusters. Red points represent the galaxies taken as cluster members while black points are interlopers. Notice the large number of interlopers in some of the galaxy clusters, such as Abell 1291, Abell 1383, Abell 2244. Some of them, Abell 1291 and Abell 1383, were not included in the final isolated sample due to the presence of companions.
Corrections to line-of-sight velocities
Line-of-sight velocities of galaxies in clusters were corrected by two effects: cosmological redshift and global velocity field. We should take into account that we will compare the velocity dispersion of clusters located at different redshifts. Thus, for each galaxy we have 1 + z obs = (1 + z c )(1 + z gal ) (Danese et al. 1980) , being z obs the apparent redshift of the galaxies, z c the cosmological redshift of the cluster, and z gal the redshift of the galaxy respect to the cluster centre. This correction can affect up to 10% for the most distant clusters in our sample.
Galaxy clusters are frequently part of larger cosmological structures such as filaments, superclusters or multiple systems, which can affect the velocity field resulting in a modified cluster velocity dispersion. The interaction between galaxy clusters can also produce distorted velocity fields. We have investigated the importance of these effects in the velocity field of our clusters by making a least-square fit to the radial velocities of cluster galaxies with respect to their position in the plane of the sky (see den Hartog & Katgert 1996; Girardi et al. 1996) . For each fit we computed the coefficient of multiple determination, R 2 . In order to test the significance of the fitted velocity gradients, we run 1000 Monte Carlo simulations for each cluster for which the correlation between position and velocity was removed. This was achieved by shuffling the velocities of the galaxies with respect to their positions. We defined the significance of velocity gradients as the fraction of Monte Carlo simulations with R 2 smaller than the observed one. This correction of the velocity field was applied to those cluster in which the significance of velocity gradients is larger than 99% ( 30% of the total sample). However, this correction has small effects both in the shape of the velocity dispersion profiles and on the total velocity dispersion (the mean absolute correction was about 40 ± 15 km s −1 ). This is in agreement with similar corrections applied in other cluster samples (den Hartog & Katgert 1996; Girardi et al. 1996) .
Comparison with other methods
Some of the clusters presented in our sample have been previously studied by other authors. However, we have avoided comparing our results with those from the literature given the different datasets used. In order to compare our cluster membership method with others proposed in the literature, we have computed σ c of our clusters with two more methods: a 3σ-clipping and the method proposed by Fadda et al. (1996) . The median absolute difference between our σ c and those computed by the 3σ-clipping method is only 17 km s −1 . Only 10% of the clusters show important diferences (∆σ c > 200 km s −1 ) in the computation of the velocity dispersion of the cluster with the two methods. They correspond to those clusters affected by large amount of structure along the line of sight. The 3σ-clipping method gives for these clusters considerably larger values of σ c than ours. Differences were larger when we compared with Fadda's method. In this case the mean absolute difference in σ c between the two methods was 84 km s −1 and 80% of the clusters show differences smaller than 200 km s −1 .
Recently, Popesso et al. (2006) have obtained the values of σ c for a sample of Abell clusters using SDSS-DR4 data, for which cluster membership was obtained using the selection algorithm of Katgert et al. (2004) . The median absolute difference between our and their σ c is 45 km s −1 for the 28 clusters in common. Only for 4 clusters (Abell 1750, Abell 1773, Abell 2244 and Abell 2255) the absolute differences in σ c is larger than 200 km s −1 .
We have also compared our results with those given in the cluster catalogue presented by Miller et al. (2005) . We found 16 clusters in common, being 74 km s −1 the median absolute dif- ference between our and their σ c . In this case, 3 clusters show an absolute differences in σ c larger than 200 km s −1 . We can conclude that in most of the cases our cluster membership method reported values of σ c similar to those given by other methods. Only for 10-20% of the clusters the absolute differences in σ c between our method and the others is larger than 200 km s −1 . For these clusters the structure along the line of sight is the responsible of the difference, being our σ c values smaller than the others.
L x -σ relation
We can learn about the nature of cluster assembly by studying the relations between cluster observables. One of the most universals is the well known relation between the cluster X-ray luminosity and the velocity dispersion of its galaxies (L X ∝ σ The study of the L X − σ c relation in our cluster sample will be also useful as another check for the values of σ c we have derived. We have X-ray data for 48 galaxy clusters from our sample. The X-ray data have been obtained from Ebeling et al. (1998 ), Böhringer et al.(2000 , Ebeling et al.(2000) and Ledlow et al.(2003) , and the X-ray luminosities are measured in the ROSAT band (0.1-2.4 keV). Figure 4 shows the L X −σ relation for this subset with available X-ray data in the literature. The Spearman coefficient of the relation is 0.56 and the significance from zero correlation is greater than 3σ. This indicates the existence of a correlation between L X and σ c for the clusters of our sample. We used the bivariate correlated errors and intrinsic scatter (BCES) bisector method of Akritas & Bershady (1996) to obtain the coefficient and power-law slope estimates of the relation. This fitting technique takes into account errors in both variables and intrinsic scatter. The L X − σ c relation for our clusters is given by: This result is in very good agreement with another measurement of this relation using the same ROSAT band (0.1-2.4 keV) for the X-ray data and the same fitting algorithm (see Hilton et al. 2005) .
Redshift distribution and sample completeness
The 88 isolated galaxy clusters are located in a redshift range between 0.02 and 0.1, with an average redshift of 0.071. Figure  5 shows the absolute r-band magnitude (M r ) as a function of the redshift for the galaxies in our cluster sample 4 . It is clear that the completeness magnitude is a function of redshift. This figure shows that the full sample is complete for galaxies brighter than M r = −20.0. The lack of completeness for fainter galaxies will be taken into account in the subsequent analysis.
Morphological Segregation
Light concentration or colours have been used extensively in the literature in order to classify galaxies. Shimasaku et al. (2001) and Strateva et al. (2001) using SDSS data, found that the ratio of Petrosian 50 percent light radius to Petrosian 90 percent light radius, C in , measured in the r-band image was a useful index for quantifying galaxy morphology. Strateva et al. (2001) also found that the colour u − r = -2.22 efficiently separates early-and late-type galaxies at z < 0.4. We have used colours for classifying galaxies, because properties such as velocity dispersion in galaxy clusters are better correlated with galaxy colours than galaxy morphology (Goto 2005) . The magnitude of the galaxies were corrected by two effects: Galactic absorption and k−correction. The Galactic absorption in the different filters was obtained from the dust maps of Schlegel et al. (1998) . We applied the k−correction using the kcorrect.v4 1 4 code by Blanton et al. (2003) in order to obtain the rest-frame magnitudes of the galaxies for the different bandpasses. Once these two corrections were done, we classified the galaxies in red (u − r ≥ 2.22) and blue ones (u − r < 2.22).
The galaxy data was downloaded from the SDSS database according to a metric criteria: we downloaded the information of all galaxies located within a radius of 4.5 Mpc at each galaxy cluster redshift. This means that we are mapping different physical regions for each cluster. In order to avoid this problem we have studied the ratio r max /r 200 for each cluster, being r max the maximum distance of a galaxy from the cluster centre for each galaxy cluster. We have obtained that all clusters of our sample reach = 5. Our sample of galaxies consists of 6880 galaxies located within a radius 2 × r 200 , being 62% of them red galaxies and 38% blue ones. If we consider all galaxies within 5 × r 200 then the sample has 10865 galaxies, being 55% and 45% red and blue galaxies, respectively. The red and blue galaxies were also grouped in three categories according to their r-band magnitude:
5 . The first group contains the brightest members of the clusters, the third group contains the so-called dwarf population and the second one is formed by normal bright galaxies. Table 2 shows the median location, r-band absolute magnitude, velocity dispersion and local density 6 of the different galaxy groups. In general, red galaxies are brighter than blue ones, and are also located closer to the cluster centre at higher local density regions. The two families of galaxies present different kinematics, in the sense that red galaxies show a smaller velocity dispersion than blue ones. This different kinematic between red and blue galaxies has also been seen in other studies, and have been interpreted as red and blue galaxies having different kind of orbits, being the orbits of blue galaxies more anisotropic than the red ones ). Other authors interpret this difference in velocity dispersion as an evidence that ram pressure is not playing an important role in galaxy evolution in clusters. In contrast, tidal interactions 5 M * r − 5log(h) = −20.04, Blanton et al. (2005) 6 The local surface density (Σ) was computed with the 10 nearest neighbours to each galaxy belonging to the cluster.
should be the dominant mechanism (Goto 2005) . All of these properties are independent of the sampled area.
It is also interesting that red dwarf galaxies are located at similar environments as the brightest red ones: close to the cluster centre in high local density regions (see also Hogg et al. 2004) . But the red dwarf population shows a larger velocity dispersion than the brightest red galaxies. found that the brightest cluster members were not in equilibrium with the cluster potential. They are especial galaxies that could have formed close to the cluster centre or have fallen to this region due to dynamical friction. In contrast, dynamical friction is not so efficient in the dwarf population, so that the main presence of these galaxies in the central regions of the clusters should be due to their origin. The discussion about the properties and origin of the dwarf population will be given in another paper (Sánchez-Janssen et al., in preparation).
Velocity Dispersion Profiles
The adopted cluster velocity dispersion was calculated with the galaxies located within the r 200 radius of each cluster. But, how does σ depend on the clustercentric distance in our sample?. This can be answered by studying the integrated velocity dispersion profiles (VDPs) of the clusters. These profiles also provide information about the dynamical properties of the galaxies. Thus, a system with galaxies predominantly in radial orbits produces an outwards declining VDP, while the opposite behaviour suggests instead that the galactic orbits are largely circular. In contrast, constant VDPs are characteristic of an isotropic distribution of velocities (Solanes et al. 2001) . Figure  6 shows the VDPs for some of the clusters in our sample. They show the velocity dispersion of the cluster at a given radius evaluated using all the galaxies within that radius, without any restriction in their luminosities. The errors showed in Fig. 6 were computed using the approximation given by Danese et al. (1980) . In order to classify the VDPs of our clusters, we computed the velocity dispersion (σ i , i = 1, 2, 3, 4, 5) of the galaxies in the clusters located within five different radius: 0. Figure 6 also shows the VDPs of early-(red) and late-type (blue) galaxies. In most profiles the velocity dispersion of blue galaxies is larger than the corresponding one for early-type ones. We have also analysed the shape of VDPs of blue and Fadda et al. 1996; Muriel et al. 2002) . This is consistent with the mild decrease that we have found in our clusters. The VDPs for red galaxies in our sample are almost flat outside r 200 . This is not the case of the VDPs of blue galaxies which clearly decrease with radius outside r 200 . In the inner regions (r < r 200 ) the VDPs of the total sample and those corresponding to the red galaxies are flat. In contrast, the VDPs of blue galaxies decrease with radius. Different authors show that VDPs can decrease or increase with radius. den Hartog & Katgert (1996) made a thorough study and found that the variations of the VDPs in the innermost regions of clusters (r < 0.5 Mpc) are real and not due to noise or bad centre election. We have re-computed σ 1 /σ c and σ 2 /σ c only for those clusters with X-ray centres, and our results did not significantly change. Thus, we can conclude that in our galaxy cluster sample only blue galaxies show increasing VDPs towards the centre of the cluster, while red galaxies show flat VDPs. The previous findings can also be seen in Fig 8. We show the VDPs of the different galaxy classes for the normalised cluster, which was obtained by normalising the scales and velocities of each galaxy of the sample. Thus, the radial distance of each galaxy to the cluster centre was scaled by r 200 of the corresponding cluster, and the relative velocity of each galaxy cluster was normalised by the velocity dispersion of the cluster. Figure 8 shows the VDPs which correspond to the total, bright (M r < M * r + 1) and dwarf (M r > M * r + 1) galaxy samples. We have also distinguished between red and blue objects. The VDPs of the total galaxy sample indicate that blue galaxies have always larger velocity dispersion than red ones. They also show always decreasing VDPs, while red ones have almost constant and slowly decrease VDPs inside and outside r 200 , respectively. These features can also be seen in the VDPs of the bright galaxy sample. In contrast, red and blue dwarfs show decreasing VDPs inside r 200 .
The shape of the VDPs can provide information about the dynamical state of the galaxies. Thus, clusters with galaxies predominantly in radial orbits produce an outwards declining VDP. This is the case of the blue galaxies of our sample, which is in agreement with previous findings Adami et al. 1998) . We have also obtained that the red dwarf galaxies inside r 200 has an outwards declining VDP. This would imply that this kind of galaxies may also be located in radial orbits. In contrast, constant VDPs imply an isotropic distribution of velocities (Solanes et al. 2001) . This is the case of the red bright galaxy population inside r 200 . Butcher & Oemler (1984) observed that the fraction of blue galaxies ( f b ) in clusters evolves with redshift, in the sense that galaxy clusters located at medium redshift have a larger f b than nearby ones. This has been usually interpreted as an evolutionary trend in clusters. But it is a matter of debate which is the role played by the environment in the change of the fraction of blue galaxies. We have computed f b in our sample of galaxy clusters, studying the variation with z and the possible influence of the environment.
Fraction of blue galaxies

Adopted aperture and limiting magnitude
The original analysis of Butcher & Oemler (1984) defined blue galaxies as those within a radius containing 30 per cent of the cluster population, being brighter than M v = −20 and bluer by 0.2 mag in B − V than the colour-magnitude relation defined by the cluster early-type galaxies. It has been noticed by several authors that the fraction of blue galaxies strongly depends on the magnitude limit and the clustercentric distance used (Ellingson et al. 2001; Goto et al. 2003; De Propris et al. 2004; Andreon et al. 2006) . They observed that f b grows when the magnitude limit is fainter and the aperture is larger, reflecting the existence of a large fraction of blue faint galaxies in the outer regions of the clusters. De Propris et al. (2004) considered appropriate to measure f b in apertures based on cluster physical properties. They used r 200 as the aperture radius where they measured f b for their clusters. We have adopted also this radius in order to determine f b in our galaxy clusters. As it was previously commented, f b depends also on the adopted limiting magnitude of the galaxies in clusters. It should be noticed that as we move to higher redshifts we systematically lose faint galaxies (see Fig 2) . Our clusters spread in a redshift range 0.02 < z < 0.1, and only galaxies brighter than M r = −20.0 (≈ M * r + 0.5) can be observed at all redshifts. For this reason, we have adopted this absolute magnitude as the limiting magnitude for the computation of f b . This ensures us to work with a complete galaxy sample at all redshifts. Other authors adopted fainter limiting magnitudes, e.g. . If there is a large number of blue galaxies at faint magnitudes, we expect that our values of f b will be smaller than those reported by the previous authors. Fig. 6 . Velocity dispersion profiles of some clusters of our sample. The black symbols represent the velocity dispersion profile taking into account all types of galaxies. Blue and red symbols represent the velocity dispersion profiles corresponding to blue and red galaxies, respectively.
Colour-magnitude diagrams
We determined the g − r versus r colour-magnitude diagrams for all the clusters in our sample. The colour-magnitude relation was measured by a robust fitting routine by minimising the absolute deviation in g−r colour, using only early-type galaxies located within an aperture of radius equal to r 200 . The galaxy types were determined according to the u−r colour and the light galaxy concentration parameter, C in . These two criteria allow us to identify the most reliable sample of E/S0 galaxies (see Shimasaku et al. 2001; Strateva et al. 2001) . Thus, we considered early-type galaxies those with u − r ≥ 2.22 and C in < 0.4. Figure 9 shows the colour-magnitude diagrams of four representative galaxy clusters. The colour-magnitude relation fitted in each case is also overploted. Figure 9 (left column) also shows the histograms of the colour distribution, marginalised over the fitted colour-magnitude relation.
The average of the slopes of the colour-magnitude relations of the early-type galaxies of the clusters is -0.014±0.008. This slope is within the errors in agreement with the slope obtained by Gallazzi et al. (2006) for a large sample of galaxies using SDSS data. It is also in agreement with the average B − R slope 
Calculation the blue fraction of galaxies
As we explained before, the blue fraction of galaxies was computed using only those galaxies brighter than M r = −20 and located within an aperture of radius r 200 . In the present study we only used spectroscopically confirmed galaxy cluster members. This should not bias our results, especially due to our high completeness. Figure 10 presents f b as a function of redshift. The errors of f b were computed according to the prescription given by De Propris et al. (2004) . We observe no evolution of f b with redshift, which means that our sample is ideal to study the effects of the environment on f b .
We have considered three cluster properties (concentration, velocity dispersion and X-ray luminosity) of each cluster in order to analyse the dependence of f b on the environment. The concentration parameter was computed following the prescription of De Propris et al. (2004), i.e. C = log(r 60 /r 20 ), where r 60 and r 20 are the radii containing 60 and 20 per cent of the cluster galaxies, respectively. The velocity dispersion of the clusters Fig. 8 . Velocity dispersion profiles of the galaxies of the normalised cluster. The total galaxy population is showed in the top panel. Bright galaxies (M r < M * r + 1) are in the middle panel, and the bottom panel shows the VDPs corresponding to the dwarf galaxy sample (M r > M * r + 1). The VDP of the total, blue and red galaxy samples are represented by black, blue and red colours, respectively (see text for more details). Ledlow et al. 2003) , being measured in the ROSAT band (0.1-2.4 keV). We only found X-ray data for 48 clusters of the sample. Figure 11 shows the dependence of the fraction of blue galaxies on concentration, cluster velocity dispersion and Xray luminosity. The non-parametric Spearman test returns that f b has a low correlation with concentration and velocity dispersion. The fraction of blue galaxies correlates best with the velocity dispersion, but the significance of the correlation is 2.6σ. In contrast, the Spearman test shows correlation between f b and X-ray luminosity, being the significance of this correlation just 3σ. Notice that the points are distributed in the L X − f b plane following a triangular shape. Clusters with large X-ray luminosity (L X (0.1 − 2.4keV) > 10 45 ergs −1 ) show small fractions of blue galaxies (less than 10%). Nevertheless, those clusters with small X-ray lumisosity show small and large fraction of blue galaxies. This correlation could indicate that there is a threshold over which cluster environment can affect the galaxy colours, and play a role in the galaxy evolution. This means that, according with our L X − σ relation, the evolution of galaxies could be driven by the cluster environment for those clusters with velocity dispersion larger than σ ≈ 800 km s −1 . Recently, (Popesso et al. 2006) found a similar correlation between L X and f b for a larger cluster sample. The shape of the our L X − f b correlation is similar to the correlation between cluster velocity dispersion and the fraction of [OII] emitters for clusters at low redshift reported by Poggianti et al. (2006) . They found that clusters with σ > 550 km s −1 have a constant low fraction (less than 30%) of [OII] emiters. In contrast, those clusters with smaller σ show large and small fractions of [OII] emiters.
We have recomputed f b taking into account those galaxies within an aperture of radius equal to r 200 and brighter than M r = −19.5. We restricted the analysis only to those clusters with z < 0.05, because our sample is complete down to M r = −19.5 in this redshift range. In this case the number of cluster decreases to 13. We have again studied the correlations of f b with galaxy concentration, velocity dispersion and X-ray luminosity, obtaining similar correlations as with the full sample.
Discussion
From the study presented in this paper, most of the galaxies (62%) located in the central regions of galaxy clusters (r/r 200 < 2) are early-type galaxies (see section 4). In contrast, the field population is dominated by late-type galaxies. In the literature it is also well established that the colour of galaxies in clusters and field is different, an indication of the low star formation activity found in cluster galaxies (e.g. Balogh et al. 1998; Lewis et al. 2002; Gómez et al. 2003) . These differences in morphology and stellar content between field and cluster galaxies suggest different evolutionary processes. The facts that latetype galaxies show larger velocity dispersions and are located at larger distances from the cluster centre than early-type ones have been interpreted as late-type galaxies being recent arrivals to the cluster potential, forming a non-relaxed group of galaxies moving in more radial orbits than early-type ones (e.g. Stein 1997; Adami et al. 1998) . As late-type galaxies fall into the cluster potential and encounter denser environments, they evolve to early-type ones. The results presented in the present work are in agreement with previous findings. However, as pointed out by Goto (2005) , this would imply that a large fraction of galaxies (≈ 40% according to our sample) should be recent arrivals to the cluster, a possibility that seems unlikely. Goto (2005) concluded that the different observational properties between red and blue galaxies may indicate which is the main mechanism driving the evolution of galaxies in clusters. Gas stripping, mergers and interactions with other galaxies and with the cluster potential are the main mechanisms which are able to transform galaxies in clusters, making late-type galaxies lose their gas content, stop their star formation, circularise their orbits and transform their morphology from disk-like objects to spheroids. All of these mechanisms affect galaxies in Fig. 11 . The fraction of blue galaxies ( f b ) as a function of galaxy distribution (top), cluster velocity dispersion (middle), and X-ray luminosity (bottom) of the galaxy clusters.
clusters but, can we infer from the observational results which is the dominant one?.
It should be noted that the different mechanisms of galaxy evolution have very different time-scales. While gas stripping has a very short time-scale (≈ 50 Myr, Quilis et al. 2000) , the galaxy infall process can take ≈ 1 Gyr. The different mechanisms also have different underlying physics. Thus, ram pressure stripping is proportional to the density of the intracluster medium (ICM) and to the square of the velocity of the galaxy. In contrast, dynamical interactions are more efficient when the relative velocity of galaxies is smaller (Mamon 1992) . This means that gas stripping is stronger in the cluster centres and for galaxies with high velocities, while dynamical interactions should be more efficient for galaxies with smaller velocity dispersions. Numerical simulations have shown that most of the galaxies inside the virial radius have already been through the cluster core more than once (Mamon et al. 2004 ). If gas stripping were the main mechanism driving galaxy evolution in clusters, according to the short time scale of this process, only few blue (late-type) galaxies should be observed in the central regions of clusters. Moreover, gas stripping is also stronger in galaxies with larger velocity dispersion which means that latetype galaxies should be more affected by this mechanism than early-type ones. Based on these considerations, Goto (2005) concluded that gas stripping is not the main responsible mechanism driving the evolution of galaxies in clusters. Instead, galaxies in clusters evolve mainly by dynamical interactions. We can add to Goto's discussion that if gas stripping were the main galactic evolution mechanism in clusters, then the fraction of blue galaxies should depend on the cluster mass as the temperature and density of the gas increases with the cluster mass. According to our results, this is true for those clusters with large X-ray luminosities. In contrast, the cluster environment is not so important in driving the evolution of galaxies in low mass clusters. Thus, gas stripping may not be the main responsible mechanism transforming late-type to earlytype galaxies in low mass clusters, but could be important in the most massive ones. This does not mean that gas stripping is absent in the evolution of galaxies in clusters; some clear examples of gas stripping have been observed in galaxies in Virgo (Kenney et al. 2004 ).
Dynamical interactions include both interactions with the cluster potential and with other galaxies. These effects can trigger temporary star formation in cluster galaxies (Fujita 1998) , which can be analysed by studying their colour distribution. These interactions can also disrupt stars from galaxies, forming at the beginning long tidal tails that subsequently will be diluted and will form the diffuse light observed in some nearby clusters like Virgo (see Aguerri et al. 2005b, and references therein) . These effects will be more important in those galaxies with smaller relative velocities. Fujita (1998) conclude that if the tidal effects enhance the SFR in the galaxies, then the bluest galaxies should be located close to the cluster centre (within ≈ 300 kpc), whereas they should be in the outer parts of the cluster if the SFR is induced by galaxygalaxy encounters. We have investigated the fraction of blue galaxies in our clusters located within 300 kpc from the centre of the cluster. The sample has been divided in bright and dwarf galaxies (M r < M * r + 1 and M r > M * r + 1, respectively). We have obtained that 40% of the blue bright galaxies and 30% of the blue dwarf ones are located at smaller distance than 300 kpc from the cluster center. This means that tidal interactions with the cluster potential are not the responsible mechanism for the formation of most of the blue galaxies in our clusters. The lack of blue galaxies in the central regions of clusters has been observed also in nearby clusters like Coma ) as well as in other distant clusters (Rakos et al. 1997; Abraham et al. 1996; Balogh et al. 1997) .
These evidences indicate that the evolution of galaxies in clusters could be driven by the cluster environment in the most massive ones, but galaxies in low mass clusters could mainly evolve due to the local environment.
Conclusions
In the present paper we have analysed the main properties of the galaxies of one of the largest (10865 galaxies) and homogeneous sample presented in the literature. The galaxies have been grouped in two families according to their u − r colour. Those galaxies with u − r ≥ 2.22 formed the red (early-type) family, and those with u − r < 2.22 the blue (late-type) one. We have derived the position, velocity dispersion, and VDPs of both families of galaxies, obtaining:
-Within 2×r 200 , 62% and 38% of the galaxies turned to be red and blue, respectively. -The median positions and velocity dispersions are smaller for red galaxies than for blue ones. -Bright (M r < M * r −1) and dwarf (M r > M * r +1) red galaxies are located at smaller distances than the blue ones, sharing the same cluster environment. -The brightest cluster members (M r < −21.0) show smaller velocity dispersions than the remaining. -The VDPs of the total galaxy cluster population are constant with radius in the central regions of the clusters (r < r 200 ), while slowly decrease in the outermost regions (r ≥ r 200 ). The red galaxy population have also flat VDPs in the central regions (r < r 200 ). In contrast, the VDPs of blue galaxies grow towards the cluster centre. In the outer regions (r > r 200 ), the VDPs of red galaxies decline smoothly with radius, while for blue ones the decrement is faster. This indicates that the galaxies in the outermost regions of the clusters are dominated by the blue population, and have more radial and anisotropic orbits than galaxies in the inner regions dominated by the red population. -The fraction of blue galaxies in our cluster sample does not correlate with cluster global properties, such as the concentration of the galaxy distribution and cluster velocity dispersion. However, we found a correlation between the X-ray luminosity and the fraction of blue galaxies. Those clusters with L X (0.1 − 2.4keV) > 10 45 erg s −1 have a low fraction of blue galaxies (less than 10%). In contrast, clusters with low of X-ray luminosity show large and small fractions of blue galaxies. This could indicate that the star formation in cluster galaxies may be regulated by global cluster properties for clusters with L X (0.1 − 2.4keV) > 10 45 erg s −1 , i.e. those clusters with σ c > 800 km s −1 .
All these results are in agreement with previous findings from other cluster samples, indicating that red and blue galaxies have different evolution in galaxy clusters. We have discussed these results according to the different galaxy transformation mechanisms presented in galaxy clusters, concluding the local environment plays a key role in galaxy evolution in low mass clusters, while the evolution of galaxies in massive clusters could be driven by the global cluster environment. 
